Abstract
Introduction
Forestry education, like the forestry sector itself, has evolved in response to changing markets, social attitudes and political goals and instruments. While research and education have contributed to their evolution, they have played a smaller role in the more recent economic, economic and social changes. There is a risk that forestry as a profession may become marginalized. Key decisions regarding forest policy practices will increasingly be made by individuals or organizations who lack adequate understanding of ecological diversity and ecosystem functions, fundamental issues in sustainable forest management and conservation, and the important social, economic, technical and cultural dimensions of forestry (Buyinza, 2004) .
Just as changes are perceived in forestry practice, innovations are also emerging within education which have direct relevance to the development of forestry education. Likewise, within the broad sector of natural resources-related education and training, many have arisen due, particularly, to an intense debate about the need for improvement in the forestry education. In order to address the need for fundamental change in forestry education, it is important to focus not only upon issues relating to forestry practice, but also upon a range of educational issues which have a critical effect on the quality and effectiveness of forestry education. This reflects a paradigm shift in education and training from approaches rooted in content-led didactism towards pedagogical approaches based upon learning and participation, and related to the real needs of learners and of society. This major change in the way that forestry is increasingly being practiced has not yet influenced the university curricula.
According to Podlubny (2002) , "Gone are the days of training programs that present technologists/technicians for a wide spectrum of technical jobs performed by rangers, conservation officers and industry forest technologists. These jobs were highly field-oriented and that the people working within the forests at a very practical level. The programs of today still provide the academic and field lab background to do the job of a technologist but the trend is towards a higher technology component and a greater emphasis on forest ecology and forest landscape".
Present day education of forestry technicians and technologists is not only in the form of field work, mapping, scaling and data collection, but also in communication, collaborative management, GIS, computers, adaptive management, stand establishment, silviculture, supervision and landscape management (Podlubny 2002) .
In a new focus on forestry education, forest practitioners and forest workers will have to re-define their role and modify their educational training to reflect changing needs. Challenging working environments compatible with a new generation of high-tech forest practitioners need to be established by employers. Information technology will revolutionalize the delivery of forestry resources education and procedures and motivation for life-long learning.
In the face of such responsibilities, forestry education should also equip its graduates with a strong sense of ethics towards the forest, the broader environment and society. This ethical training must equip future foresters to play a more active role in the evolution of forestry and prepare them for change. It must also equip them to resist suggested changes that are in conflict with the broader management objectives and societal values (Baron and Byrne, 1999) . They must understand and be able to effectively communicate the social, cultural, economic and ecological constraints that render public demands for certain changes impractical or contrary to the very values society wishes to sustain. This paper has started with a presentation of the reciprocal relationships between society and its education system. This is followed by a description of the factors inducing change in society and highlighting the associated emerging trends in education. With the changing role of the forest sector, globalization and forestry policy shifts, educational institutions have to equip their graduates with a variety of non-traditional skills. There is therefore a need to reform the curricula and delivery of forest education. We use our personal experiences for more general reflection on the challenges of forestry education at Makerere University. By way of conclusion, we propose some recommendations for the future directions of forestry education in Uganda.
Drivers of change in society
The nature of forestry is changing rapidly, with social components becoming as important as the traditional biophysical components. The role of participatory approaches to forestry has increased dramatically, and meeting the needs of people is now seen as a primary function of forestry (Innes and Hoen, 2005) . Increasingly, such needs are being defined through bottom-up approaches, by governments or present foresters and forest scientists are poorly equipped to deal with such change, that necessitates much broader nets of knowledge than has previously been required. At the undergraduate level, forestry programs are failing to teach the skills necessary for successful participation in this new form of forestry. Scientists who are genuinely interdisciplinary may have difficulties finding employment, and current academic reward systems do not cope well with individual contributions to team efforts. The problem extends to the forestry profession, with many professional foresters being ill-equipped for their new roles, while at the same time they and/or their employers remain reluctant to enter into any form of re-training.
Modern forestry in developed countries is increasingly becoming less production or mono-purpose oriented and more multipurpose oriented. The production sphere itself has been infiltrated by demands for delivery of public goods such as carbon sequestration, biodiversity conservation, environmental certification, outdoor recreation and multipurpose uses of various types, as a further consequence the number and type of actors and institutions involved in forest management is rapidly changing (Vedeld and Krogh, 2005) . The key factors that cause changes within the forest sector have been summarised under economic, social, political and environmental factors (Table 1) . Environmental incomes and costs, taxes (on charcoal production); Subsidies (on tree planting), tradable carbon quotas
Pressures from both international and local actors with emphasis on how environmental and social roles can be developed and paid for.
Green labelling of timber and certification, tradable quota permits
Integration of environmental impact assessment plans in development projects
Competition for use of and control over natural resources is increasing as a result of pressures from growing populations and the diverse interests of user groups. In the context of current trends of democratization, decentralization and devolution of authority, communities now have both a greater need and more opportunities to participate in natural resource management. Vedeld and Krogh (2005) , provides an integrative perspective of the complexity and uncertainty of human and natural systems, which asserts that human behavior and nature's dynamics are linked in an evolving systems; the seeming paradox of change and stability inherent in evolving systems is the essence of sustainable futures; the multipurpose re-orientation in forestry as an example of natural resource management displays the need for development of management proficiency not only related to multipurpose management, but also to handle social issues and interactions between conflicting actors. At the national level, changes are also evident. There is pressure to devolve forest management to rural communities and local government units. Forestry departments in many countries are shrinking as a result of tight public finances or the transfer of forestry-related functions to other (often environmentally-oriented) Ministries and yet they grapple with new, multiple roles, which sometimes contradict or compromise each other (Innes and Hoen 2005) .
There has been transition of former centrally-planned economies to market-based economies; in structural adjustment programmes promoted by international lending institutions, which led many national governments to reduce public sector expenditures and price distortions; and the increasing globalisation of the world's economy, with trade and capital liberalisation and currency reform.
Changes in society and education
Forestry education will, both by necessity and design, continue to adapt to the changing technologies and practices relevant to forestry and education (Schamhart and Van, 1994) .
The essential questions for all of us engaged in forestry education include, how to: address the greater diversity in forests, forestry and education; handle the interdependencies between societal demands, forestry education and the domain of forestry; develop problem-based and student-centred learning in the face of resource and administrative constraints; strengthen the extent, relevance and accessibility of graduate-level forestry education; establish strong, dynamic and innovative forestry programmes amidst institutional re-organisations; development of more contemporary and better balanced curricula, reflecting both the natural and social science dimensions of forestry. Klein (1996) argues that the key elements of reform for forestry education will, therefore, involve a shift from a discipline-based to an issue-based approach; more integrated and better balanced curriculum (technical, social and ecological); field-based learning and feedback (including research); in-service education linked to formal and informal education, and networking and linkages to address the emerging trends within the forestry sector.
Vedeld and Krogh (2000) argue that the major theoretical goal of any education system should be to develop a combination of theoretical knowledge and experience-based approaches that contributes toward better management of "nature-society" relationships. According to them, the proficiency goal is that such knowledge should enable institutions and candidates to interpret and be able to generate practical processes of social change in terms of empowerment, equitability and sustainability. The programme also includes an attitude goal where candidates should develop their ability to think critically and analytically and communicate effectively.
Graduates will need to become flexible, adaptable, and orderly managers of change, thinking strategy, thinking leadership, and thinking vision (Nordin 1999 ). They will need to be proficient in the communicative processes including interpersonal skills with people and society, experienced in procedures of integration, synthesis, design, and implementation, be Information Technology literate, and be committed to continuous learning, acquiring new talents and interests throughout life.
The educational environment will transform increasingly from didactic to interactive problem-based learning and professors will emerge as creative facilitators of knowledge, and have a profound influence on the development of forest education. The forestry schools will need creative partnerships at home and abroad to support their mandates in education, research, and public service (Nordin and Comeau, 2003) . The forestry profession has been relatively unprepared for these events. Foresters have often been asked to deal with non-technical, socio-economic and political issues and they are at present not equipped with the means to do so, because of the way they are educated.
According to Vedeld and Krogh (2000) , such assumptions should include the multipurpose nature of forests, involving social, economic and ecological services; forests will only persist as a consequence of international collective action; forestry institutions are increasingly challenged by changing demands, lack of funding and lack of perceived relevance to society; there is now a prevailing shift in educational philosophy from teacher-centred to a learner-centred focus; there should be a shift in emphasis from education of foresters towards education for the domain of forestry; and forestry education at all levels should foster repeated careful examination of its contexts, values and informed action.
Nationally, as well as internationally, there is a declining financial support for forestry in favour of broader environment and development programmes. Overall, forestry institutions, including forestry education, face difficulties in mobilizing national and international resources. In Uganda, the public sector is shrinking, affecting for example forestry extension, once a key employer of fresh graduates. The unemployment or under-employment of forestry graduates is high (Kamugisha, 1993) .
In a new focus on forestry education, forest practitioners and forest workers will have to re-define their role and modify their educational training to reflect changing needs.
Challenging working environments compatible with a new generation of high-technology forest practitioners need to be established by employers (Sayer and Byron, 1996) . Information technology will revolutionalize the delivery of forestry resources education and procedures and motivation for life-long learning. The educational environment will transform increasingly from didactic to interactive problem-based learning and professors will emerge as creative facilitators of knowledge, and have a profound influence on the development of forest education. The forestry schools will need creative partnerships at home and abroad to support their mandates in education, research, and public service (Nordin and Comeau, 2003) .
In the face of such responsibilities, forestry education should also equip its graduates with a strong sense of ethics towards the forest, the broader environment and society. This ethical training must equip future foresters to play a more active role in the evolution of forestry and prepare them for change. It must also equip them to resist suggested changes that are in conflict with the broader management objectives and societal values (Baron and Byrne, 1999) . They must understand and be able to effectively communicate the social, cultural, economic and ecological constraints that render public demands for certain changes impractical or contrary to the very values society wishes to sustain.
Challenges of forestry education at Makerere University, Uganda The shift to student-centred learning at the undergraduate level is challenged by, in particular, the economic circumstances of students, which requires them to engage in substantial part-time employment whilst they are studying, and limits .the time and energy they are able to commit to their learning. Some welcome relief is afforded for a small number of students by scholarships and awards offered by forestry sector agencies and businesses, and by universities, but these are generally insufficient in number and magnitude to assist more than a small proportion of students.
There is limited capacity for Makerere University to expand traditional graduate programmes because of the substantial direct and opportunity costs to students associated with most graduate degrees. Furthermore, the government scholarship system intended to support students is so inadequate that even those with outstanding undergraduate qualifications and university awards are not able to secure scholarship support. Some employers and external partners are very supportive of graduate students, but in any case traditional on-campus graduate degree programmes are of limited relevance to many in the workforce and community.
The shift to student-centred learning at the undergraduate level is challenged by the economic circumstances of students, which requires them to engage in substantial part-time employment while they are studying, and limits the time and energy they are able to commit to learning. A small number of students receive scholarships and awards offered by forestry sector agencies and businesses, and by universities, but these are insufficient in number and magnitude to assist more than a small proportion of students.
Enrolment and graduation
The information presented in Table 2 shows the trend of graduation over years. The data provided clearly demonstrates the uncertainty under which the professional programmes are managed. It is clear that Faculty of forestry and Nature Conservation, Makerere University in Uganda suffers from major annual variations in student enrolment. This has a devastating impact on planning and implementing programmes. Considering that the capital investments (staff, classrooms, laboratories, equipment, and field training facilities) have already been made, there is a case here of poor utilization of capacity and facilities as well. Special attention is given to gender analysis. Our analysis does not present the trends in forestry training at certificate and diploma levels. This is because graduation at forestry certificate level dropped drastically after 1995, mainly due to low enrolment and to the consequent closure of the certificate programmes. The impact is seen directly in the quality and amount of technical services provided to forests, especially plantations. According to Kamugisha (1993) , many forest plantations are very poorly maintained, especially regarding survival, pruning, thinning and quality management of harvesting technologies and processes.
Funding of tertiary education
The basic training facilities such as library and teaching materials, laboratories, and transport to fieldwork sites are lacking. National funding is intermittent, declining and largely from national resources. Donor funds are unpredictable, often depending on political environments and trends among other factors. It is fair to observe that despite the abundance of research money in research funding organizations, few staff seem to be adequately engaged with research funding organizations and reaping the benefits of graduate research (Temu et al., 2003) .
There are significant resource and administrative constraints to developing field-and problem-based learning. These constraints reflect both the relatively high staff and resourcing costs of supporting both these forms of learning, and the practical difficulties of integrating a curriculum structured to facilitate field-and problem-based learning with curricula that do not have such a focus. This problem can be particularly acute in the case of interdisciplinary programmes which depend on scheduling the input of a number of disciplines.
Adequacy of training
Practical work is essential in training professional foresters, and a minimum period of practical work is usually specified as a requisite before a degree will be awarded. However, the requirements for a manager of a natural resource are many, and the training given is therefore usually extremely broad, concentrating in the first two years at most universities on the basic subjects, in particular on the biological sciences. However, it has become increasingly evident that it is impossible to cover adequately the essential forestry aspects in one year, especially the working plan (Temu et. al., 2003) .
Conclusions
The current forestry education objectives, content and delivery methods in Uganda do not adequately respond to the changing needs of conservation, management and sustainable development nor cover adequately issues of food security and poverty alleviation. Expectations from foresters have expanded to deal with an ever increasing range of stakeholders. Forests are intimately involved in issues of food security and poverty alleviation. Governments should give adequate emphasis to these issues in education programmes. Without undermining the importance of traditional forestry-related subjects, forestry students recognize that forestry education should be better informed about the needs of the entire forest sector, instead of the narrow view presented by the current system. Besides the good knowledge base of basic forest sciences, broader skills in communication, language and technical knowledge should be emphasised.
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